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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device and its manufacturing method of a structure 

capable of connecting the electrode terminals of a 
semiconductor chip without deteriorating the 
characteristics of the semiconductor chip due to the 
application of high temperature when a plurality of the 
semiconductor chips are connected in the COC type 
semiconductor device. 

SOLUTION: The semiconductor device is formed of a 
COC type joining the bump electrode 21 of a second 
semiconductor chip 2 on a first semiconductor chip 1 
forming a bump electrode 1 1 on the surface. The bump 
electrodes 11, 21 of the first and second semiconductor 
chips 1 , 2 are made of a first metal of comparatively high 
melting point such as Au respectively, the joining part 
between the bump electrodes 1 1, 21 is formed of an 
alloy layer 3 of the first metal and a second metal, the 
second metal is melted at a lower temperature than the 
melting point of the first metal and made of a material 
which can be alloyed with the first metal. 
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(57) mm 

Sl©^ilA^5S:5^ ^0/^>:/^ffil K 2 lOfif^ 



5 21 7 2 8 6 5 




1 «i«*«*f-s'7' 11 n>r«a 

2 JB2<0*3Kt:?-y7- 11a Sn«g| 

3 ^§tm 2 1 -'^>rwi 
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#1^2 0 0 2-2 8 9 7 6 8 



/ < > -frnm^m i ^ ^ . > ymm^in- 1 

ftS 1 fectlf^ 2 <D^a5^^-y ytOg^g?{±S^ 1 (D# 
jSi:l2(D^Si:(D^^Sli:J:>)JB^$n. Buie^20 

mmm 1 <D^m^ k> m^..<D^\^^w, 3 <n^mm^ftLT 
[la^is 3 ] ^1 <D^mw^y y(Dwm^t. m 2 

2 8 0-5 0 0 rTBuSm Ife J:t?m 2 <D^ 

So 

citjR^ 4 ] HuiE^ 1 $j cfc tf ^ 2 cD^s^mw^ y •f<m 
[3S#« 5 ] suism 1 fe-J;t?m 2 a5iti»i*f-v yo- 

6 ] sm^^yfmm<D'p^j: < 1 1 1 o*^^ 1 
1 aiasg©¥«*ggc 

imsm 7 ] BufSm 1 fc- J: t>'^ 2 
^gpt, Ma^i(?:^Jli:^2O#Si:0D^^gSfcSi 
HTita^3©#SS*^5,*5 7Yb-y hA^figStlT^S:^ 

1 ~ 6 m^tm^ 1 isie«<D^^*gBo 

2©^JS*^SnA^P.S:t). HulEg^^JbU u - S n 
^»T3ii*5K 4, 5. 6ffc«7tB«<Oi^»^ 

[||5|<3I9] sufem3©#jS*'!Au-S n^^A^c,;5: 
5II5R3I2. 4, 5. 6Srct±7E«Ci^*SSo 



«f*^-y rtm 2 (om^i'y y(Dm§i<ommmc. m 

10 mi^mWo 

cai^Ji 1 2 ] issiaacaasTb^^fflft^ns j; a 

$fct± 1 ltB«(D*jift^«o 

m^m 1 3 ] bJeeis*'!, mm^mmLxmf 

illjS^«JBAUu-S n-&^*^&^5^^Sl Oftl^L 
1 2 Ol/^l-n*^ 1 «t2«<0iti«tt:SII„ 

uJl^^LTAu-S n^^*^55:Sffiiaffiii8!jiS^)iS 
lcj:^)Sa-^nT^5lilil?«l OSV^Ll 2©i/^-fn*> 

I mmo^mw^Wo 

n«AuA^c,ig:r), ^EiSSlhTA u-S n#^*^S%3 
iilB{Sl!l!^^SCJ;f)S^?nT=5:S^^JS^l Oft 

L 1 3 ©t^rn*^ 1 ■smm^mamo 
cif 1 6 ] mts^-^^mm^ a u - s n 

A u ^ 6 5 w t %W±#WTS A u U >y 
30 #^5p^*S7, 8, 12, 13, 14Sftttl5|2« 

imm. 1 7] mleSS^gPOA u - S n##Jf A^O . 8 
;tmJiLh5/imOT-?*5il^7, 8, 12, 13, 
14,15 Sfc{± 1 6l5«(D¥»tt:» 

ci»^a 1 8 ] BuiH^ 1 (o^mw^ yytmz 

SW^fl 1 ftt/^b 1 0©t, ^-rn^b^ 1 3SfBig<0¥^¥<*S 

So 

40 [lisR3Si9] s5Kmi©*?it*g^-y:^i:m2 0iNI 

»^ y yt<D^^mm^\z. rnm^t'^ 5 %JiiT<o 
*e»tt«iB*^?£9^nTasii3R]S 1 fti,^L 1 ooi^-r 

nA> 1 iSSftli 1 8ta«0^illf*gHo 
CW^JI 20] HuE^ 1 O^i*:^ -y T'fc' 2 O 

mwmK^ti^m^m^^t\xri^n-^^\rs.\,^L 1 9 

Clil5lc«2 1 ] mi oi|i»<*g^-y :/'Sftt±Sffii:, m 
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m-^&<D^m^i^im}^.<Dm&^^mm^mif. mm 

2 3 ] WI2S^SP«0^S*^ A u A> ^ 5: t) , t5 
n S /c S n « T±lf 5 C i: C d: 

^■r5IS*^2 K 2 2 2 3i3S04^»ft:gg© 

^ffio 30 

[0 0 0 1] 

^•y;/ (chip on chip. JMTCOCtva) ^f'f:7'(Di|i 
[0 0 0 2] 

n^W^ -y :^±tfl!lO^»«:^ -y :7'«:Si!-r S«iST' 



[0 0 0 3] cco^'jiimma^^m^&Sii. rztxn 
mine. 2 m<D^#^y K 2 

5=-y7°2^V'i;>h'N-y F5 21C@^LT, V'^yh'N 
•y F5 2*ffU^ltTS5^>yyOAu*k*A^e.*5^^> 
1 K 2 1 i[iDS-rsi:«fi:> 4 5 0 

tcj:f)S3£?nTl^5„ Sfe. v'^^ysffil K 2 1© 
[0 0 0 4] 

f :/Oi|i2H*««T-{±, 1SiSO¥»ft5^-y:^*^i6SiBS 
■t^<D{C. /^>7'«ffiJCAuftH(DSfiijiS^Stfl|^A<ffl 
V^6nTV>5fci6, 4 5 OlCSS(Dffij&TinELTfTt) 

C CO J: 3 rj:mct^ t . 4 5 0 

i:<Dj:aaff:tJ*iQA5cfc*ifk:<tO, 4 50 
i:, Au(Di8!*tiffii'^fti6, iii#*^f!iLJ:^ ttSfc 

[0 0 0 5] 4i:iSB^«C©cl:3%ttffi}cS^T'5::?n/i 

[0 0 0 6] *^^©ffi(7)gBtit±, ^^>y«ffiAV^J< 
Tfc, ffl#:^¥«ft^-yyi:Lo*>Ogf^-r?.cJ:*^t? 

[0 0 0 7] *f|BB^D??>lCfa(Dg«tt, jgs^o-:^*^ 

[0 0 0 8] *IS«o$^icffiosfi*itt, m^yyii^ 
^•y^t^SJ^^iiSIUcfTl^ftA^^, ?^'y7*5X9^ 
•riStli. it^»#^-yyrtOlt?K:K»;£#^3t:i:ft 

So 

[0 0 0 9] *^0^©$^{cffi(Dswtt, m^yyt^ 

[0 0 10] *5g^O?P.lCfa<Dgm. IfijgT'SS^L 
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So 

[0 0 1 1] 

{±, s 1 (D^mwf- "J f<DmMm- 

ifm 1 ©^RA^6^ t), ^^^>^«a*^LfcS 1 fej: 
Zfm 2 ©itia»t*9^ -y T'Og^gpti^^ 1 O^S i:^ 2 O 

las 1 cO^SOTgSll&Sct »)«V>ia*T?t§ll!LTHfri5« 

[0 0 12] ccicrnKD^M'srcimztD^mtit. 

^-n^^nAWSficD^BO^Se-f, -^^^^ 2SiW±<D 

*5ii^{±^SMoift5^«*iS(5ic-r5o s/c. mi 

[0 0 13] C(0«3afr5CfcKJ:t3, mao^Mfi 

S n * if *Jg*'c: t £ cfc t) . lEllSI}S?lc|B»%SlS-r 

SSl<D^Stti!ll^^>A<S<, IIS^ff)M>i5r{^ttg*4 

E-r:\t±mn^%-^^ i: t^&i.^ 
[0 0 14] *f6B^tci5i|i*i*:gBcOffi<D}g^(i, B 

1 <j^^>^^ V 7"coma4S? i: , ^ 2 <D^m^=}- v y<o 

^ 1 J:Z>'M 2 (D#Rli: i ^dt^nS^^^S: i:<Di4jS 
fe, msc^jBHfe. BS^©mi*5J;t;^2(0^i:ra 



««T{±fiJlli1-^^i:t4^<. Mc?aa;£±#^^T^ 

[0 0 15] ^^mni^^^m^wriz^Kmrn^ 
ic, irs/^>ym«i%:n-LrcB9ES i *3 itf s 2 ©if^ii 

*^'y >^tDS^A^2 8 0~5 0 0°CT'lufe^ 1 fcJctf 

<J:*)i&V\ fcfcAtfSOOTWTT-iSBIl-rSid&^ii 
ii^O««lTtt3 0 0'CS«lC^-oTfeiim 

&^^^±s^:^^:v^*^ 3 o orssT'?i.;^i*Jipxn{fgi 

[0 0 16] m-m\z\t. tuta^ ifcj:^'^ 2 o^^nf* 
^^•yr©M:^ttetts^-n^n©«ffiffl?CBuEAy7' 
®a*"<«fi!c?n?.«jg^, aulas 1 *<J;tfM 2 
5^-y 7'o-:»?tc*3t? a«S4S?iCBui5-'^>7«ffi!b^Jgfie 

sn, ffi:^o^?»(*^-y^<osa4ig?±{ciifiaii 1 

So f fc, HuIB^^>yWiO'>^< t 1 -3^)^35 1 
SS2<D^Ri:iO^^«lc<};t3. $/-caS3©^R«^ 

[0 0 17] Miss 1 i3cfctfS2OiNISft^-y7'<0B§^ 
Sfc. MIHSl<7)^Ri:S2(D^Ri:(0-&^R$fc:»fl 
IBS 3 iD^mmt- 6457^U>yh A'ifl5g!c?nS J; ^ t 

a^WTv^s fee t^t?iSi*TfeSo 

[0 0 18] S taiES 1 ©^RA^A u 

ii-ib^t). aui5S2cD^RA^SnA^C,SS<lttif3, 
$ rcliS 3 (D#RA^ A u - S n ^^A^ 5 ^ f) , But5S^ 

fi<D^SP?:Slt*l,\ 3 0 0rSfi(7)fil,>SJ[<DiiII®ifc 

[0 0 19] :*:^«!8fcJ:Sifi»#gBc7)?efcf60J^«l 
so tt, S 1 ©¥»ft^ -y r t , S 2 - -y y i: A\ 
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fern 1 :fe<t^fm 2 (Dimw^y •:f<D'pri < i: tt, 
m2<D^«i:(?)^^fktJ;^3, '>^<fcfe-«l!t^*' 

Co 0 2 0] sSiaEisosro^TOt^nsj;^ m 

IS^HI^*^ y fmM<f^>''iy^-iy 3 >S±tcS 2 (Dim 

[0 0 2 1] tuE^l<04^^{*^-yyam2O^iiji<*^ 

''jzrt<D^-^tK wm.m±<o^^i^. ^^\cm5MM 
CO 0 2 2] E^-eg)^-r§«^^ es»^ 

L TSgtt e, ti5 / ^ U 7 p« ^l/ii^r/i- L A u latT- 
> iJfB«i»^5#«»A^ A u - S n ^^0«3fiC Ufc 

KEM±K^^'J7;<^;bilfeJ:a=AuM^:r>bT 

A u-sn^±i3^ib^s^mmim!^^mmic^^m^-$ 

?n5Au7b^5.^t), ISBI8±-eAu-Sn^A^5^ 

C 0 0 2 3 ] ffJfSJg^gS?:«fi)tr S A u - S n -^iiK 
A u ^ 6 5 w t (Sfi) %J;Lh^#-r« A u 'J -y ^©-S- 

S^?,<D<gl/^«B^B^^i:*oTi/>^fca6, 3 0 0^S 
5= Bfiie^g^g|5(73Au-S n^«*^0 .8/ini 

Co 0 2 4] Sfc, B!Ha^l©^*^-y7'i:^2<D¥ 

c t C cfc . #tt$3bVVy t SiSlsi 



CO 0 2 5] $rc. B!riemio=!|^«:5^'yyi:m2 0iis 

■y7°%3 0 0°CSST««L/cft(cSfilCKoTt>. 

10 c 0 0 2 6 ] fluE® 1 (D^^m^^ y :/^^xfm 2 

»^ -y < 1 1 -77 OfffiaS^gPlC felt 5 ^ftc 

!t)^T't^r=i6»f trjit^^. ^les^icctntf, ffi 

g-^-J£:b^^ i: AHt 5 il t =5: < g^-r § c i: A^T'$ ^ fz 

Co 0 2 7] *^B^IC j:5iN»^*:aS<0iaSa, ^ 1 © 
iti«»^-y:/'f/-c(±Sffii:. mz^^i^^-yT't*. 

*^^t?-fr*ci:tcJ;t). 9ijf2mi©*»»^'y7'S 
fcli.m.tm 2 0##*^-y y^g^-rs c 

■rs, 

Co 0 2 8] *?g0^}Ci^*»<*^gO^ffitfett^ffi 

S« t ^ 2 (D^a^*^ -y -/^g^-r 5 c i: ^«f^ i: t 

40 Co 0 2 9] Sfc, MffiS^aSfD^SA'iA U7b^c,;g:f3, 
HiifHm#,#SJi*U u-S n^^SfcttS n A^5>& 

?3 . m^m 1 o#»#^-y yufzumiRttmm 2 ©^1^ 

»i*^-y:^i:«:«^gl53!)<iPit^oJ;3temte, SulHAu 

T'^Sc -T'Srto^. Au-S n^^tJcOS^-raci: 
tcj;0, 2 8 0^SSlcSJt^±tfn{f. ^^tc?gifi^^ 
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!|tFj§2 0 0 2-2 8 9 7 6 8 



Co 0 3 0] suiemffi4S?aBtstte,n-5^«tfttt 

[0 0 3 1] 

fc^i©iN»i*^-yyi±tc, m2Ci#»»^-y:^2(D 

^"^y/umz 1 A^g^$n?.coc^?'r':/Tff?fig?nT 

7"«fis IK 2 U±. ^-n^^tl A u CO j; a ^^J^t'^tt^ 
6*liliV^^lcO^JS*^e.*5, 1, 2 1 

(Dm^mt^<om i 2 o^jBt^^^B 3 k: 

S^oTV-So 20 

CO 0 3 2] 0 1 \c7^-^ti^mri±. m 1 <7D¥a|{*^'v 

1, 2 lA^^«74^5:Htc<J:D 1 0~3 0;imSS©ffS 

icj^fig^n, m 1 r 1 ©y^^^yas 1 1 « 

KUKiS nA^0.5~3 ;tmSfiO)PSCStt?)nTl/^ 

n, tct^<.m\ (c) cy^>7'«ffisi5^^©ffi:*;8ffffiia 

*'!5^?tl3J;5K, A I 2, 2 

2±t, /^U7;'f^f;i/g 1 4. 2 4*^2SS/-:i±3)i« 30 
jfiTJBfig^n, MU7^^;I/«14. 24©^l)gt{i 
T i SfctiC m2^CttW, Pt, Ag, Cu, 
Ni^HA^ ^3S»caAu*^*m^5nSo 
T, ^OltA^raffil K Z\t\ Au. CuSif 
tiOigfiic^nSo 17, 2 7 tt*ejit|g|-t?£5o 

CO 0 3 3] A u*>P.*5^^>::''affil l±{CSnSM 

1 1 aA^|glt5,n5Ci:t<tt), Auoa^fi, 1 06 
4t;Sfi (lBl-^MlR!±T'36§fcJ6, ijnELJ5:*^?>fi(ll^ 
-rSuttJ:'?, 4 5 0°CSgT'a«f5) Tfe^StDlC 
J^fLT. SnOSi^ti. 2 3 2 "CegTSB D ^ 2 3 0°C « 

A u i:«p^H^?gfiicLT-&^{bL, 

2 8 0 "CaS-^ A u - S n ^ S 5 3 O 
S^ffitCJBfiK^nT, H#©M>7'«g IK 2 1 

M*\ m 1 (D^mm^jK u . ^ 2 ©#«*'?gss-r 
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coos 4] ^l(D^li«<*^-yyia:, fti:;?.(f^^U 

^rj:mm2<Dmii^^y^2 tmmmmmi^^i 2 
mj-h't(Dmmmmw^'fi 3au 1 ^ift 
iiK)'t(ommicm^t£nr\,'>^o c:<D«8ia?i 2±c 

i4«?tiTv^So c<o^^m^ (^mmik^) 

Eii. aS<D^»*SiI©f!jfilSi:|Sl«lc}^fig$n 

«□ a«<D>'U3>'ISST4<Tfe, GaAs* 

[0 0 3 5] S2<734^»#^7 7'2a. tzt^ify^'tV 

WSii^=^zztLT^^WSi<DmmicBfS.-Stu ^<r> 
^mm- z 2 case fewsEos 1 a^m^^ 

nWi^. Au5:^CJ:*)/^>y«ffi2 lAWSnT^> 
So CC0A>':ftiffi2 l©affitC«, SnS^«Jgfig$ 

2©^i*f-yr2iD/'^v:^affi2 ionics nSiM*'' 
JBfig^nTfeiv^ -rato^, SnSffiItt, iJ?S<i:fe 

CO 0 3 6] C©^2 04i»ftf-y^2{i, ilCJ:^^ 

^-^i— K5:H«S2i|i»<*:^-y LT}S«-r«il t 

Co 0 3 7] il0^10i|iWft^-y:/'l i:^2<D#l|<* 
^'y:/2 0^<!>7'^l K 2 Ill±Oi$^(i, ftt^ 
1 04^*ft:^-y^ 1 ^ta^L?i§affiXr-s;±t 
«BL, v^>^J-li:j;0^2£D¥*#^-yy2^?-« 
>'^>:/l^±*<;»;S*^{i:teB^-)i:^n«J;^t«fe, ^2 
Oi|ifl|<*9^-yyogfi@aoM?^iP^5:A'e. 3 0 or 

gfitia^-rsci^tcfcf), SnSaSi 1 ad'jgiSU 
/'t^yaffil K 2 l©Aut«B^;&«fi!cL, -^^3 

^mmr^c cogg, Si 3 (a) t^snsj;at, 

m 1 ©4i3S*^-y :/ 1 2 «D¥»<*^ 7^2 i:*^^^ 
fcteS-g-tir^nTV^^ < T€>. 3 0 0 XmAT-^^B 3 

*W2n, i§ai«!itfe;si:, 013 (b) izTTs^n 
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[0 0 3 8] il©-tr;b7T7Y7J>h{i, ii^m^^yy 

A u - s n ^±mrs.E<Di£m&^m^mimmzt^ z. 

[0 0 3 9] ^lfeJ;tf^2 04i»i*^-J':/U 2©B!C 

nfc¥«»^'yyK 2 a. a#<D*«*ai©S3ii: 

mt> 7*-5>;?'?nsci:»i:J:?), 01 (a) 

CO 0 4 0] *?iHB<n^«f*ggiCctnti. ^ 1 <Di|i» 
v^^rm^t L < \mm^^±.<D^mm^mm^m i 

©<ftV^^ 2 ^a<D«JS i: ©^fbC i »3 L Tl^5 ft 

it), A u % Jfoa^^oiSv^^Mtt^^lc J: 

L^tS^l^. 3 0 0 1CS«©ffiV^SST'g^-rS C t A'T' 

gS%liiKa«*if ^c/^>^■^f tfr5«#^j:if(c 2 e o 

nSC^^tiTScl/^ L/!)^fc 3 0 0 °Ce«cD{ftra*T'g«? 

[0 0 4 1]-:^, ^2<D^s«iiA^«ii^nrcgi3^^ 

ti, S2(D^a^35«A^gTSl?1-5*\ ^itLTi^m 
1 ^D#M^?3SIJ#*VJ^^ < , 3 0 0 •CefitcSJt;&±»$ 

Ji#ftirc(i, 3oot:sscSfi*±^2-a:Tii.^i^ 

ntf, 3 0 0 xs«T'S^t:9-i8t-r5 c t A'Tf 1 
fcfe, 280-500 x.n&r'%mrt s t ox-fens 

[0 0 4 2] J;S S nS:f<DffiHl!jS^Jia*ffl 
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^-fcig^a^i:o^,^T. i!e3fe(DA u-A ug^tmtT 
ic. '(J!*cr)Au/^>7'2;Au/^>^t^ja^ffi^fflV>T 

s^-r:s:^isti. Au mm tku (mm) t^mB. 

JIH^i?) J: a t S n OJ; 9 ^ffi^ji^.^R^ A u OgffitcS 
ISUTjga«:±if5i:, 014 (a) ic^.^n^^^ 
10 l::, S nA^{SSl?}gffllLT?Sffl(DS nfc4«fc4&, Au 

[0 0 4 3] c®7Sfflfflf[co:^)4toi>T, ??>tpaa 
(csjBM^-r^o waiosi (b) ic5^?n^j;5t, - 

tt-rsjc^tsfe, g^?^aA^2g//^>'ysstc4« 
i^cLT, 3 5orsst-rs= ^•51-5^01 4 

20 (a) t/T^Sn5J;9tC, S nA^?St§{t:LTA uA^jSffl 
T, 01 4 (a) ©TfiJK^SnSAatC, Sn-Au 
[0 0 4 4] Sft, lai (b) Ca^^nSMTfi, S2 

©^jstt^i 1 aAv^^y^iii lofflfjffiictatons 

J;'9tS?nTv^§o iicoJ:atc. ^^^'7'S^il noil! 

/r^7°m«8i 1AVJ^^<T^>, ^^fti-^t^g^ass*^ 

Jgfijt^n^S^fc, /h$vvr>7«ffii 103J1H*^?.;*C$ 
V-'7J(D/'?>'rmffi2 Ui:7-i' U-y h 3 aA'Sf^glcSn. !S 

titcg^-rsctAi-zf^So SbS-rsisi4 (a) 

nSJf^^iffc^iiT. i:<0<fc^*7^b'y h3 a*^}g 

LTIl^-r:5i:±±C, HI (b) ii^CgPi^tJUiim;?? 
WtLXh^o *t3, <:<IT'7-i'b-y hS a ttt. A 

^<Tt> ^^^1^02 (b) ca^^nsct^fc, 
^2 im&(om-^M(D-^f3mm^^mmKii*)mn 

[0 0 4 5] 02 (a) lc.T^$n5<J:3^. «g©<7):^t 

v^7Y b-y F 3 aA^j^fiEsnfcif^, ^(om^^&itm 

1 5ic^2n5j:5ic, ^^!S7i'b-y F*W?n^i^ 
so tC^ol^T, fiS«|{±i/x7aa (N/mm2) , iEIHmie 
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an (pes) T'*«, COy^l^yhOmmi. USE 
<OAu-Sn»t|®e,n-r, ^ 1 (D^Jii:^2O^iSc0 

Co 0 4 6] -7?. S;3<?)/^">7°«ffiA<5£^t:;*:t*-D 
fcf). M2<04i3lft^>yr2^l5l5^1-RrfigttA"'iSV^« 

ssfc^t^Tt, mi (b) fcnugp^j-tm:??^ 10 

0 4 (b) ics^^nsi^t, /Mi^:7^©A>r«ffi2 

1 fc S n«M 1 1 a^mmtil£. S«ai«*iS< L 

CO 0 4 7] ?6.(C. 9u5gO^<JIJtC^$n5<fc^fc:, S 20 
nlsS^l 1 a {i-75-©^^>7°«S 1 l$fc{±2 I (D^lC 

i^g^fsfc*. Au»i:snaaiifc3bts«!-rs«ta 

ICA uA^ffiti-r^fclb, H7?<DA>:faffit}gfiELTt 
Co 0 4 8] miO^iS^Autt. m2<D± 

tftSi:, Au80wt% (Sfi%, J^tTill;) , Sn 

2 Ow t %iC^^t,\ ^g^l$(C?c»lCfi«%±tf5Si!T 

^^^r\ AuScD^^jb^^fe-rscfcA^ 

C0049] SnJ;>)Au 1 0^S«JJ(±:»:^ 

itfiA^?5< . f'^y-fnm 11.21 ofi^tc^f < m bft 

V^aj^i-e*>Auai**'6 5w t%JJi±t-5:0, so 



mi I. 2 1 <Dffi*«T{±. A ugfiA^ 1 0 0 w t %t 

ymfii<?3^ffi«^ffit W o T, fc i: xCf 6 5 w t %J-X± 
i:i/^5iii:Tt4^<, 6 0 %i.X±©ffi«T'(Oiajt^ii[ft 

COJ; ^ ^«^<0 A u mm 6 5 w t %a± 
X. A uJi:!)^ 1 0 0 w t %oa55^!i)'SS?) J; 3 tCgS^-TS 
(C {±, rc t A {f^^^CigJt, ^H, S n J: 0 

Co 0 5 0] ??>t#SL<{±. Au-Sn«FB« (g 
^3) ti^O .8 iimi:A±5 iimi:jrfX&:^Cttm^ 
Ll\ Ci7)<t-5{cr«ttt. Sn«M<Dff^^O .l~ 
4;tmSfit-r^<:<!:tj:l3#?>n5. C(Dm. 

Au/i^sffctotcti. Au« oormm) (omt^ 
Coos 1] lait^^^nsMci, mi^^zfm2(D^ 
2 iifm^t[tiT^^rcii\ />">y«Stt^<DS^a5{cs 

9i^^-yync^mmi^mtS.im^i 2<D±lcit. ;^ 
>raffiA«$nS(.>T% .'^U7;<^!;l/ll 4*/ru 
T, fti:^tfAu*if*>545 0 .2-0 .5 ;iniSa(JD 
Jf^O^iSM (AuSD 1 smfihtl. ^cy±.\z%2 
O^JSOffiK (S nMHi) 1 ^tl^mmm^<om-^\cWL 
«te.nTV^5o ^-LT. ^2iD¥»<*5^-v:/2lc«. m 

0, ^<D/^>:^«1i2 1 2±<?)AuSl 5 

oTV^So COSnM^l 6t±, m2©^#fi|t^-;'^2 
o/<>ywfli2 iffl!ll;:aS(tP.nTfc<}:i>L, M?3tS«t 

Co 0 5 2] MMO^WTti. ^ 1 :foJ;r>'S2(D^*t*: 

aT'^#fkL»5m2©^ssii;s:}gfigL, as^±# 

5o fSfc-^. ®7t^$nSj;^t, A li5:H*^e,-S: 
S«ffi4!S? 1 2 tSSSLTT i /W?|««iaA^P,^?,/<; 
U7^^;l/Bl 4;g:^LTAu*^c,;§:SEJil 8*^J^fiSt 
Snx^^^lf^t, ^(DAuSHISl 8±(?5ig^g|3tS n 
Wm \ 1 a^JgfiicL. S2cDi|^ft^7:/2(0^^>ra 

112 1 ^Stti^-itTEgL, 3 0 ot;gaiciga;&±# 
;<^f;V)ll 4{±, A l«ffi4lS?l 2<7)igft*IS5±L, ffi 
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Co 0 5 3] C(DE»±t?S^-r5^^, ^Tt^^n 
-5 i ^ A u Elg 1 8 T'JKfiE^n^:l/^T:\ A 1 E^^C 

^tDESS^os^gpt A 1 mmcom-^izit. mi tmmio 

^N"'J7^^?;V». Au^, S nffiM^SttSCtCit) 

S8lc^^nSj:3t. CuESi3 1±fc, Ti/W$ 
ft:f±N i *^eaS/^U7>«^f;bS3 2^S^g|50*ifc:>{ io 
'y:^^%iftj;(5^tj. ^S>lC^tO±tCAuJi3 3. Sn 
S!i3 4^IStt^ tuMtl5l«tAu*^f,^5^^>y«ffi 

2 l^*-r5^2 0#»|*5^-y:/2^g^-r:5Ci:A^T- 
t?io ^fcs i:«^^O^^U7^^';UB3 2a. Au® 

3 3 uiasss 1 toSE^^e^m-rs/ci^t^fi^t^n 
[0 0 5 4] Buai<D^(?im±. mz(Dm^^-yf2m 

Co 0 5 5] -fatJ^, il9t/T;2niii;a£, ^1^ 
18b (^n€tl^»ft5^-yy(0^^>-<-'>a>liO« 

0 2 * if o*eitg 3 6 A"5is(t ti§ c 1 1 i D , 

S n ^SKO^Ct e.nfcgP»<7:i^^^T'jg^gi5 3 7 A-if^fiit? 3o 

S nA<a;^L*(,^Auff(D?*.iDa55^A^T't;5:V^5HlttA^ 
J6. XS!({gM%0n5fc«l^, lfeMtB3 6^^LTg^ 

T'fe. ^eifeJl3 6^^S>S:^^T, Hija(D/^>r«ffil^± 

Co 0 5 6] '>^:< tfe-:^A<i^<D«^<Dg 

mmm.T!ii. si i otcg^stisj:^ «SA>y f 1 2 

E)at¥lS{e*c.&v^fc:J6, }g^%tTVHc<v^i:i/^5P^ 

SA^feSo cn^»?^-r5fc46, 01 otci^snsj:^ 

m2Ci*ei^«3 8^}^fi)cLTA>6, ESi 1 8 ^JBfig-T S 

cttCcfco^ai&Eisi St*?). g^L-^-r<*5t 



16 

CO 0 5 7] H«iE©0i t^jnsidt. Si¥»# 

^ 7 1 2 ^ii*flsg^ >v y 2 i: (Dmm.mz li. jesitt 

jSBg*^?t«:Snsci:AWtLV\ ^1 nc 

^^nsjcatc, Sl*#i*5^-yyi hm2*«^?^-y 

>^-7^-;b (^giiitt^SSiil) 7^fl5fiic1-^. coia 
^:7>^^-7-i';b7ii^m^n?,c:i:tcj;0, B^frT- 

i|4|»ft^-y7'Jaffl75it^:-;UF«^Hi{c<fc ?3/^y 

->'> ^tc . -y ym<nmmizii:^- 

^y ^- 8 1 J; 0 i^^Slft^ -y ^A^ff Lrt^t e 
■ri:fcA^5:<5:5o 

[0 0 5 8] ^<r>m^. ^^U-r-^K (9iitt^4 .5GP 
a) %ffli.^;5Ci:A^Au<D»tt*i:3£i.^rci6(iftH,>o 
7y^f-7-<'7l'7cO#tt**V^>'y«Sl U 2 1 

CO 0 5 9] $?>n:. 7>a^-7^;l/7i:LT«ffl-r§ 

7«t'fe;5Au©l^iRSI^<J;(3*€<*'3. >^yi^n. 

CO 0 6 0] HiJaoS-flajTli, ^*^>y?r/^LT3g^?c•r5 
g|5^^%i^ll^S<DiSv^^ 1 t . itj^,«fgi.^^ 2 «^JS 

TV^fcA^ fcilAtt'A u-S n^^c0.i:atc, 3 0 0 °C 

T, ^-©^3©^S^^§il!^^^i>iIt^cd;'3, S^-TS 

<D*t:^a}t^@t<tl301 2lc3^SnT(.>5. ^3<0^J1 
tLTJi, mat- SAu-S n^^^H^ffiV^SdilA^ 

CO 0 6 1] 01 2tc4oi>T, 0 1 tlBluas^ttiiHii; 

i©/^U7^{iSt;i/)ii 4±tistt^n5/oymai i 

A u - S nttS-g-^ (/-c A u : S n = 8 0 : 
2 0) ^i:A^e,;S:5^Sil!^,0^^gA^ m3<73^JSSl 
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9 t UT. tctXiSO .5-3 n mSa©)?? icmf ^ 

1 2 :/2 iicDjg^ji. mm>m \ 

2 O^NIft^-y :''2 «^ (D^'!>'7^P±A^-S-r S J: ^ t 

CfctJ:??, Au-S n^3fe*l 9A'!?§«IL, A>rf| 
mi U 2 1(DN i rttCffi;ScLT^SH{t^!t^*}g5g-r 

-Sn£Q^^, fetfe^fi, AuO:^rA'S n<}:?> 1 

[0 0 6 2] iiOfl|jgfcj;ntf. ^^>ya«aSii:Au 

OllS^©M>^fiJ 7n-SaTfe5 2 6 OXrSJtT'tt 
aSlClg^LTV^So Au-Sn^^S©Pf^L>gB 
Tfi, Au-S n##<D4^-ea65ft:a6. SOOtSS 

i8insci:ii4v\ -:)^, 3 o o-cSSojsst'. 

m2<0^iii^yy^m^WA?,m-^^i^iCli. 2 so 
~3 0 0X;jfi<fc#i&L. Jl-^'j^ira^scttcj;*). s 

m^^-ri/^i:V^-5><y 7 f-Jd^fe^c ^5:^% Au-Sn-& 

^momt^vmtmtic^^. soo-ces-ptis 
^fciijitL*i/^<fc ^ tc-rs c 1 1 -pt So 

[0 0 6 3] tft, Hu5E«J:dt. fctx.tf A uA^F.iS: 

s^jgaffitc s n«jii;g:3gcj-. 2 8 0 -cmm 

iC LT-t^itt^ C tfCdC 9 , A u/^^ymffi^ffit A 
u-S n^^Jl*glt/c:(Dtl^<tO«2CS:!3. ^(Dg 

tfrSffiffiSl^^^ C t t't i,o 
[0 0 6 4] MiEtD^^jT-l*. /^^ymSii: LT. N i ^ 
fflV^fcA^ A l*HT?fc(11iKAu-S n^A^ffigtL 

^^nSWIO^iST. S nSJUlC^^c^TA u-S n^^ 
B^^ttSCtfe-etSo CtOJf^, Aui:Au-Sn 
^^i:A«fBIDAul^T?a&-5ft46. A u - S n ^^^t^ii 
t^ts AuS®tcMtiTM^-r^„ l-^fc-^, 01 2 

mm 1, 2 im^-$tir\,^tctK m^mii^mm 
tc, <te:^(±^ffitt?. est 

fe. ^■<DS^Offiji*Au-Sn^^t<fc»)@^-r5 



[0 0 6 5] ^mnic^m. g^<Distag«5:^t 

mi 6t^?n-5j;5{c, g^g!3 (-'^>'y«1S-^ 

t5„ S^3, Ell 6Tl±lEl!SiS?^3 K 3 2A<«gaffi 

tl/ciJ-rSo I116C*3I/^T. la 1 tlSlCgB^i-tttlllL:; 

[006 6] BU^©^flf![T-fi, I <H©^3lft^ -y 1 

20 im(Di^mW'^y/±ic:f^y7'^>'^t^iM^Tt>mu 

[0 0 6 7] 

c 0 c ^f-i'T'o^tt^itfetts. ^vzfn±<m-^ 

[0 0 6 8] 3 OO-CiJ^TT'^gtL-^-ri/^^S 

[0 0 6 9] iHI#5^>yycO/^>'^->'3>II 

40 ettjit), <t»3^^Lfeg^^»5ci:A'-et-5o 
[0 0 7 0] S-^f 3^»#5^-yyc0ffllSi{c?| 

[0fficoffi*;5:M 

[01] ^W^\^^^^W^W<n>-%imm:ir<t'^ 

so 5o 



[02] ^^yymmiom^mr'S n^m^m^Ltcti 
[HIS] miic^itimcomm^^s-t^mmmmT' 

[135] A uA>:/m8E«St S niiSM^&^ttTS^L 

[0 6 ] J: 5^»i*aaofa<DiiaiJgffi%3^-r 

[IS 7 ] J; S^»#gacOftfi©||Sf6}gSI^.T^-r 

m 8 ] *5gB^ c j; ^ ^^ftgaoflfionsfijgji^r^-r 
[09] *5eB^t=fcs^»i*ga<oE$gi^±>g-s^-r5 

[010] *^B^(c<i:Si|£3»f*Sa©Biii:^-rsii 
[011] *%B^tJ:S#»{*gB©#»»^-;'7HU: 
[012] *«?S(i:J:5i|iS!|#ga©ft603lfiai}&S*^ 
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[013] -fe;l/777f ^i^hT-jt-^-r 

[014] *|gH^ t J; ^ fS^BffiSScS^jS ^SSB^-r 5 «:s; 
0Tfe«o 

[01 5] ifmn\z^^m-^m&\^y^v-^v^m^L 

[016] S^a5To¥»#»og|5^}-lc 
fclHlKjS?5:}gfig-rs«ijO«L-g;i}i^0T-fe«o 
[01 7] t(e*©^-;;7'll±*g^-rsxS©-M%3i 

1 mi©^s{*5^-yy 

2 M2<D4i«{*9^-y:/ 
3 

1 1 /^^^T^mffi 

11a S nWm 

18 Au-Sn^ife/i 

2 1 




rfa 12 n 1 



■1 1. 21 
14s 24 
1 7, 27 
K 2 



1 ssi®*j»*?-y7 11 /t>r«a 

2 «l20*«*?vr 11a SnlW 

3 2 1 /t>7«S 1 



[03] 



11a 12 11 1 
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[HffiB] ¥fi!tl4^6^17B (2002. 6. 1 

7) 

C^^ffilE 1 ] 
[SE^S] MS. 

[11*^ 1] Si O^iiSi*^ -y T-t , S 2 (D^*<*^ 
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SLTS^ S tl T * S ^S#:SSo 
C^*^ 3 ] ^1 iD^i*^ m 2 <0:!ji»{*^ 
-rtpj^y^ir L TgE^? c i: t ci: !3 jgfig^ n 

J: t>'m 2 CD*^#:^ -^^ ^©g^aSA^ 280~500t;T' 

^scc, t5fa^ 1 (D^mtfs 2 o^n tcD'&^feas/ctt 

»5iai_Lifttt2ia«©¥»tt^ao 

7.] Mis^ 1 (o^ma^ A u 3b^ 5 ^ t) , frftfi^ 

20^JSA^S nA^6*5. HulSS^gPA"! A u - S n 
CliS^^a 8.] ME^ 3 iD^iS A u - S n ^^A^ P, * 

cm^js 9.] s 1 o vft.mz (D^mm 

l5IB4i«i*9^-y:^affiO^'?5/'<->'3>IS±tC^2 

^n;5^^uT7<^;i/e^^L/cAuE«Tfet), wia® 

14 A u - S n W^Jl Qf 

Cigsi^Jii 2] BTfiaeaiAK mais^iii^^tJBfie^ 

n5Au*^e,af3, KE^±T'A u-S n-a-^A^?)aS 
Miam^#l)iKct:^)jg^$nT^^i>^^^ 9. 1 



4] Buieg^gi5*««-r s a u - s n ^ 

*^ A u ^ 6 5 w t %W±#*-r « A u >; -y 
WrSi»««7, 8> 1 K 1 2 ffetj:l 3fait<Q^ 

J_5 ] tm&^mn A u - S n ^^JiAt 0 . 8 
ii mJ^± 5 II mWFXh^m^m 1. 8 . IK 1 2> 

1 3 ^ /ct±_Li.fa«<oiii^*gs, 

[i«*aj_6 ] mSM 1 ©4i»ft^ -y 2 04^* 

^ 1 av^L 8.'^v>-rnA^ I ]sia«o¥*ftaSo 
CiW^i 7] m^m\(o^m-'f-j-ft'm2(f^^m 

1 «$/-cttJ_6fa«<Difi«<*:m 
[gm^ai 8] tuta^ 1 04m*^-y:^*5 j;tfm2 

»ft«C[lI!Sig?A^}Bfi!t$nTa«SI^JS 1 ^i/^Ll 7 

©i/^i-n*^ 1 «fa«o^*giio 
[11^351 9] ^ 1 (D¥3»*^-yrsrcas«t, m 

2<Di}i3»»9^-yr<t^t^-^T. SuiailOD^aftf: 

Mfa/iz2'^'>& < ic, ^i5z2<^^ia<t ffi 

fca»^j:H(rS^2g3ii^f-y^^:^jS^Sg/i^^t^ 

mmiimm^i o o 1 1 

[0 0 1 1] 

li:. mi^)¥»*^'y:/i:, ^2 (P^^fr^-yrfcA''^ 

n^no^ft^ -y rtc^tt 5 n:5 / ^ > r ^/M. Tit^ 

^ 1 O^Si:^{tL»5«^^A^e,^SM2j©^Sfc^ 
^O. BU§a^^>>^g)-'j;'i5:< ^:fe-:g<ofi!M^T-gij§B^# 

-So 

[#^MiE3] 
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MEJtiOSg^r] 0 0 12 

[0 0 12] !icicmi(o^Riirziim2(o^mtii. 

mmmm^i mm 
mim»^^^'\ 0 0 13 

[0 0 13] c©«iSiJ:-r«iii:tJ;»3, m2(r)^Sti 
l.^e.n5^10^R*-&^ftLT?gil!U mifecttf^ 

[^8gffiiE5] 

[ffliEit^ss^s] H^aH* 

[ffiE»*JSB^] 0 0 14 
[^SiET^ffi] 

[ffiiErtS] 

[0 0 14] *»Wlcj:5¥»i*gB<Dffi<0fl5ai{±. ^ 

^ 2 -y Scorns*? SfciiMlMlit^ 

L^EM^is ° ^ ns c-ttctojgfig^sn^ ^mti^m 



J5:i)S2 0jfeM^O^^M. SfeaBU§H/^>-:/feL<tj: 

^#]§ t am 3 tfj^gg ^^?t^tc{vr# u T jg^^ nr 

umMmm^'i mmm 
miEnmms^i o o i s . 

[0 0 15] *%Bgfc:<}:S4^#gB«D$P,}effl(DJgSI 

mm 1 :tecfct>'M2 :^£DS^g|5*^ 2 8 0-5 

0 0 "CTME^ 1 te J;tfm 2 ^^Sllc:ij- 

coffit^^Stt^^^lcSi/^/ifc^t), ii«<Dtie8lTtt3 0 
O^SSlcSoTtiim*i!{±£CS:V^*^ 3 0 0^S 

So 

[#^?fiE7] 

[?iiiEms«*] Bfiaan 
miEumms^i o o i e 

[1SiE:^ffi] lEM 

[MiErtS] 

[0 0 16] M#a*itci±, ffiasifeit?^2<D*!i<* 

1 i5cfca*m 2 -y ^(D-yjicmm^^yrmmti^ 

[^^SiiES] 

[^iiE»^»!i«] Kias 

[«iiE«*JlB«] 0 0 19 

[?iiE7ira] 

[MiEl^S] 

[0 0 19] *%WK:J:5¥»t*:S«<D$6tfl6<D«^ 
t±. ^ 1 (DrnW^-y ft.f^z (D^rni^^ -y y i: A\ 

Tfe^T. HutE^10^ft^-y:^i:«2(Di|i«#:^'y 



(16) 



1$r»32 0 0 2-2 8 9 7 6 8 



mmm^s^i 0021 

[00 2 1] M^S^W^OBulEm 1 Oifi»f*g^-y 

C^MMiEl 0] 

im.nmvkE^i 0027 

Co 0 2 7] *l6H^lc<J;54im^SO«i4a. ^ 1 O 
j^^HJM a'iSill-r 5 jSMg^ -gJitf a c: J: . -b;!/? 



w-mmiE 1 1 ] 
mrnnm^^i mm 

raiE*r«^g«] 00 2 8 
MffiiEl 2] 
raiE5tSlSg^] 0 0 2 9 

[ffiiE:^^] suit 

[^i^ffilEl 3] 

imM^mm^i mm 

[ffiiE»^«S^] 0 0 3 0 
CMiEMii^g^] 0 0 4 5 

[0 0 4 51 ^2 (a) C.T^?n^J;5S. *gS(?D;tt 
</^7'r' U^y h 3 a A^JgfijtSnfcli^. ^tO^S^^fiiig 

^tc^sv^T. ««iti->i7SjS (N/mmi) , aifftti 
{BSln (pes) TfeSo C(07'Cb'y h<D«^{i:, M 
j^OAu-SnltlSen-f, ^lcD^Si:^2 03^S 



